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(57)Abstract: 

PROBLEM TO BE SOLVED; To provide a laser beam machining 
method capable of cutting a machining object, without developing a 
crack or welding on the surface of the machining object, and 
efficiently. 

SOLUTION: Inside the machining object 1, a reforming area is 
formed by radiating a pulse laser beam L onto the predetermined 
line 5 for cutting, under the condition of causing multiple photon 
absorbtion. and making a condensing point P agree with the inside 
of the machining object 1. The pulse laser beam L is a linear 
polarized light, and its direction is controlled so as to be along the - 
predetermined line 5 for cutting. By splitting the machining object 1 ? ' 
along the predetermined line 5 for cutting making the reforming 
area a starting point, the machining object 1 can be cut with a 
comparatively small force. Since in the irradiation of the laser 
beam L, the pulse laser beam L is scarcely absorbed on the 
surface 3 of the machining object 1 , the surface 3 is not melted 
caused by the formation of the reforming area. Since in the 
reforming area, the size in the direction along the predetermined 
line 5 for cutting can be made relatively larger, the reforming area 
along the predetermined line 5 for cutting can be formed with a small shot number 
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. W'-'if^tJb^v'U ^v^/ x/N 1 1 ©l^gPT'BiiR?tlSO«MA^-pa& b . S t A. if Jb^SiS-T 
S„ c:Otii:tt. >"J zi > -J/ X 1 1 ©rtgPTU' — •'f^*^®iR*nT, ?§lS5tta«lg?*V'> 

,600^4^) (OmJ 2H~m7 3H© rtf zi#^^;I/X U — 1f fc J;S U =1 V^OinXl^tt 
[ 0 0 5 0 ] 
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[0 0 5 1 ] 

(3) ^nmi^ib^mmm^itrnmcDm'^ 

X 1 0" (W/cm'') J.X±T'A^o/^;l/X*i*< 1 nsJWT ® TMS^ f ^ o 
ffifiii:LTt±, ^J^tfixio'^ CW/cB^) -p35So >'^7l/;^i|BttCW:llf 1 nsttT*^»* U 

42m u—'^frntuiimn^WB^m (i 997^. 1 1^) com 1 osh—^i 1 ihoo r 

[0 0 5 2] 
[0053] 

(A) toXJ*^^^ : v-^-rU-y^X (JP^ 7 0 0 /iin\ 

(B) U-1f 

: ^»^*P--ri!lSN d : Y A G t'-^f 
J^5:iG6 4nm 30 
U--tf7feX5}?-y h : 3 . 14X10-«cm^ 

^mmm ■■ QXi'-y^/^;l/X 
^ K> Jg L^?fe^ :10 0kHz 
/^7l/Xi^ :30ns 
mti •■ mi3< 1 m J //^;I/X 
^-•tf^p^H :TEMoo 

(c) mytmu>x 

N A : 0 . 5 5 40 

(b) ilPlS*#l!^3b^«B*nS«B^<D^illMS: 100mm/© 

T/^;bX L'-tf ^:5r 1 /^^l/Xi'H >y h inXj^^fSl© rtSPtc ^7te??Rl|Xtc J; ^ ^ ^ >y ^ 
M^^J^figLfco -ti-^^;!/ 1 {cS^<sJt«)/'?;l/X ^--tf ^^Ml^ ifv:/;!/ 2 icnmyt 

[0 0 5 4 ] 

0 1 Alt^>-/jV 1 £D¥tSO¥K^SLfc^Tfe 0 1 5 li^ >-:f)i^ 2 (OW-MtD^M^ 
SLfcHTftSo .iinP><D¥®li>'^yl/X — 1f ^€)AI*® 2 0 9 T-feSo E^LPttiSSS^l 
3fc«r^SeWfc3K LTfe t) . fH^CPt±P3<l)fe:&«ie6«l{cSLTV^S„ ^LT. 0 16«0 1 50 
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4 fc^ftJ-^:/;!^ 1 oxvi- xvi*S{cjtio fc»T®^rlisee^{ca urc0T'3&-5„ mi 7 urn i 

5 {c5^-r-9->:/->p 2 ©XVII- xvii^tcjtJofcBfffi^-iiSWfcaLfciaT^So imnnm.^ 

[0 0 5 5 ] 

^ 1 6 ic^r J: 3 l> — 1f7t*''it^fl7t©^^. 1 /^^l^X©^' 3 >y h TJBfig^tlS 

i> ^ -y ^5^ X 3J? «y h 9 0 © >J-Ji « iSi^^l^® 1^ # fc }G o fcT? I^J ^3 T ffi^* e*Itc ^ < 
T(/>5<, Ctia. 5 -y ^ XsK <y h 9 0 cD^figA^ C (DTJlRjtCiEjt ^ tlTt/>^ C i: LT 
i/^^o 0 1 7 tc^-r J: •p ic/^-'i/X i^-^f jt*^R<l^tD«^. \ ?\)\^7.a:>'y ^ -J V-n 

StJirI©^^ i'X:i?y h 9 0 -y-v T^;!/ 1 ©7j35)^-9->'>^;1' 2 .k t> < T lO 

[0 0 5 6] 

^•5'y^^lS©¥®0t?^^o W^^U X £D iy 3 -y h T fig ^ n $ ^ -y ^ X -y h 9 0 ^ 
mm^^^-f>5lci't^^-Z^m.m^t^c i:{c± 0. ^^T^^^-r 5 fcjiio fc^ -y ^ 
M« 9 A^mfig^tlTV^Sc El8{i. /^yl/X Ix — If Jt<oai^{H?fe©:^fRl)b^«»f*^^-f' V 
5lcY^O .kvlcLX. /^;l/X l--— tf^t^HBM LTJgfig^n/c <^ ^ -y 9 =&^L-TV^5 

o ^'•7>y iJ?X5S>y h 9 0 ^»r^ S ^ V 5 (D;^ Ir] tc ?tt o T © }gfig*^{Sjft^ n ^ C i: 
J:t). <l©:^|Rj©^}SA^tt;KW^^ < ^oTV^So J:oT. ^P"^ V"' a -y h g[T?^»f^S 20 
^-r 5 tjfto fc 5^ -y ^ffllge 9 ^Jgfig-r ^ 3b^T# So —75-. 0 1 9 /^;l/X U — 
1f^©E*^{l^©7a ipl^^if^S^^' > 5 t il3c?-i±T/^;l/X L^-lf^^MW LTJ^fig? 
n:rci' ^ >y i'filM 9^^bTt/^^o ^^-yi'X.-K-y h 9 O^^Kt^S^-OSOTjIoI^vI- 
jS«lti!!W/jN?>:*©t?. ^' ^ -y 9 ^Jg^f ^©liiH 1 8 ©^^tclf^T a <y hW[ 

A^^<^So 6foT. lai 8 icm-t^mmm-miz^.^ ^ ^ -y i'MiiE©jK^:&at±. s i 9 

[0 0 5 7 ] 

?-ttT/^;bX U — ■'f^A'i.^^tif^hTt/^;^ ©T% 3 -y hB|Ftcfl5fig^tl5^^-y ^ X -i^ -y h 

9oi±. ^m^^^ zy 5 (Dmyjf^icisi.^xm^is^is^m-^rLxy^^^o j;ot, ^'^^y^x 30 

3j?'y I- 9 0 ©^»f^^'^-j' > 5 ©ifiT] (flj'vcstf Jb^:*:^ < * »3 -r^^ i:. finX)hffe!^^« 
»f^^^'i'>' 5 JcjG-3T?im(c^»f-rs s: hA'^T'^^&i/^c. ntxictiux. Bisfc^-r* 
Jlffl}g^timS75"ffitcfel^T. v' 3 -y h JgjEjg^ns ^ -7 >y ^ X -y h 9 0 li. ^1^^ 

[0 0 5 8 ] 

S*5. e5jS««©^^© a -&mS:^iRi©^?iA^*aj^fi^{i:;*^^ < -r^ c i:{c-:3V^T. it^.fS 
5fc©»^-^ittBJLfc7b<. ffiP3<1^7?fe|5|i:<l i:*^W^-5o f^tJ-e. 0 2 0 fc^f J: -5 tc' 
> U-if)te©1«P3{H^EP^a-r«P3©5Mb:^rifi]tc ^'^>y^XJl?-y h9 0 ©}^^*^Ciil? 
n. i:©:^|qIlC}9-3fc^?iA^<ej^W{^;*:t(/^^'-5-y ^X4^-y h 9 O^JF^figT^So .t-^T 40 

^IW^S^-rviriG^ J: 3tc LT^^ «y i^mi§?%JgfiEt-« i:. KilS^Dt l^«©^ 

/h^ < 5:S{a if. ^5 -y ^X3K-y h 9 0 {iStftbT? |p) tc Ji,^ o # < iS*g<i 

5tttttP3^A^«©t«P3<l7tT-S^o *«P3**M T'tiPSd^i:^ 0 . ^ ^ >y ^ ® «©m^:^ 

[0 0 5 9 ] 
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[0 0 6 0] 
C 0 0 6 1 ] 

Lm 1 mi 

B 2 0 0 iOMfflSltfigaT-feSo U-1f ilPXSB 2 0 0 U — 1f 3tL^^^-r -S P — 

1 0 1 i:> i^— -tf 7teLom;'3^>'^>'i'Xiii^:&iaMi5f i> fc46ic ■tfjfeji?. 1 0 I ^mm-r 

m^mmt?>mpimmmsii2 o 1 mpimmm^2 o i t^e^mm-stitci^-^ytKofm lo 
jte^BSQ 0° rnfmmmm-r?> 9 c 015111 as as 2 est, ^fit^So 

[0 0 6 2] 

U — -y^j^.l 0 1 fi/^^l/XU — If^ie^^^-rSNdrYAGU — 1f-Z?^5o l^ — If^ilS 1 0 1 tc 
fflV^S C i: A<T'# l^ — If LT. ClOfffi. Nd: YVO4 U — 1f Nd : YLF U — 1f ^ Vlt 7 
r ^-•tr*^$.§o -y ^MiS^j^ffiJaSMlS^JBfiSc-r S^^. NdrVAGU' — -If. Nd:Y 
V04L'-1f. Nd:YLFU-1f ^fflV>:50A^»®T'S.S.o BSf ^^{Lffit^^ JgfiE-T ^ ^ 
T-^T U — 1f 5:fflV^5©*^»j§-pa&5o 
[0 0 6 3 ] 

<f ra*WIi5gB 20 1{i, 022lJ:^-r<t^*l/4 2 0 7^-&tyo 1/4&SS2 

0 7 e s c t fcj; »3 «P3M7t©*»R^*iiifiT'^ So -r^tj-^. i/4jg 20 

fi« 2 0 7 i,zm^i£mmm^ip<Dxmiftii^xmT^t. mm^itmm(DnP3m<o^pim^ 

:i3i.>T, i«P3*tt 1 j-;i^©ifc^;b^'3Sffl^nso mpim.mm^ 20 1 j; u--!f^L®<i 

[0 0 6 4 ] 

S U— «f)ieL«SSHl)^LP^tD-e, U-1f^L*<Bil<lJtLPOS ST* 1 / 4 sffi^ajs-T 

ffiP3^iaiPg|520it±i/4jS^S«207<D:;^fi[^e^pgi5-r5o l^ — 

[0 0 6 5 ] 

9 0 ° lHl$Epgi5gP 2 0 3 {i, mz 3 Ic^^t i 5 ^ 1 / 2 &S^fi 2 0 5 ^^iS^ 1 / 2 ffi^S 

xmytiPiicM i^T 9 0' tci'fmi&Lrcm.^m^iPzt^^o 90° leiepgisgp 2 0 3 

ffiP3*ISIi5gP2 0 1 7b^e)m*f^nfeU-+f^L©{1^^9 0° lel fc ^ Hi: S «^ . 1 / 
2 iSSffi 2 0 5 ^ Ix — if^LcO^lelfiitCiBB^-arSldf^^-rSo 90° mtelillSgP 

2 0 3 fi, *iP3^pgiSgi5 2 0 1 *^?.ai«5tlfc^-1f^LO<S^:g-|a|iite?ti:*V>Ji^, 1 
/ 2 2 0 5 U--tf T^LtOJte^^ (-r^tJ-fe. U — If^LibM /2iSS«2 0 5 *a 40 

[0 0 6 6] 

u--^bQxmm 2ooti:$e.{c.9o° isi^iatisgp 203 TfiJt^ 9 0 ° rc^t0$5lSli5^ 

nxii^n^i.^ U- — If TteLA^AIrf L7b>o U — -tf ^L®^M(D|ni^;& 9 0° ^^^SJc^lcIBB 
^.tlfctS'"-!' i> o-r «y ^ ^ ^- 1 0 3 i:. ;5^"-f' 1^ u-r ^> 5 ^- 1 0 3 T-SW^ nfc U — If 

^L«:*^-r5«^ffli^>x 1 0 5 i:, mytmiyz^xi o 5 T^^t^nfc b-if)fcL*^M« 

^tiStnXj-f^l^ lA^«S?4aS«B^l 07i:. «B^ l 0 7 ^xm^i ^ic^mtE ^ 
tclsb(D\mX7--i^ I 0 9 l. O 7 ^Xtt73lRlfClS3S-rSY«6;^|pI{c^l!j^-t±S 

i&^YlftX-r-v' 1 1 It. 1 0 7 *X|ftRt>*Y|*7j[pI{i:iS3S-r •5ZW7^iRi}i:^i&$-& 

Sfc4i)(0Z$ftX7^--:^ list, 10 7 (OX-YW-^^imntimm i ois^tJipi^W so 
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i:LTIsIlE^ii:^^ci6<oeiftX7^ — 1 St. c:nerao<DX-r — 2/109,1 1 1.1 

13.213 oy^fii^umr 1 1 5 i:. ^mTL^ho 

10 0 6 7 ] 

Zl473(p){±l)0X>[^^^^ 1 3 i:ilSSt-573lPl^<DT'. J!jP I jhf ^ 1% 1 A ^ — 

if^L©.^.s^^fi075r[p]i:^cSo .feoT. ZIeSx-t" — >?i i 3 ^Zffi:?? iRilci^i&^-iirS c t 

»)t^PiOX(Y)l47?(fi)<D^16{i. iOX5>f^^^ 1 ^X(Y)$4X7^— 109 (1 1 1) irilJX 
(Y)li:^r ipJlci^illS-tf S C J; 0 fT^o .X(Y)$fiX7"- 10 9 (1 11) *<©i!j^S<D 

[0 0 6 8 ] 10 

^ C i:*^T'#S:fe ^MlgEj^U — -tfTtT fe i V^o U>X 1.0 5 t±«^^mo — fiRlT'^ 

So ZWXt^-v'I 1 3 « U' — if ?te©«^;^*llPX3sf^!Ba®rtgp{c^t5-&5^m<0 — 0>JT' 
^So ^JtfflU-vXi 0 5 ^Z|fi:^(R)tc^Ki*-&S c: iitc J:oTt.. U-if )t<D»)tjS«r 

[0 0 6 9 ] 

U-tfiinxSS 2 0 0 6 tc. «gS^ 1 0 7 fj:i!S5 nfcftpXjhf^ifSi i ^RTM^tUfc.!: 
•3 BBBJ-r 5 rc46tCRlffi3t!S^^^-r SM^fflJtejlg 1 17i:. iSr^'^a-r-y^Sv— 103 
Rtf»5\iffl l^^-X 1 0 5 fclBl i:;jtM±(i:EBSnfcRlM5l6ffl^O kr-AX:/U l l 9 i: 

, j&«i^5o va-L.T.y^) y ^ \ 19 i:*^fflp>x i 0 5 ttomic^r^ ^ ti^ y 5.^ 20 

-10 3 *<Ba«^nTv>^o e-AXT^'j ^ 1 1 9 a. ^^a^t^toj^^^^^gi^ 0 

«^^)-^Sii-r S^is^^W L*^Opr^^*ScD3tet4«[pl^^ 9 0° 5 J; 3 fcffiBStiT 
</^-5o MS^Ttjlil 1 7 A^e.^^ Lfc^?I^*S« If-AXy U •> ^ 1 .1 9 T'^#^^)-5!)^SI* 

c osi*snfeRr?i)ti^*'«^«"-r 5^ - 1 0 ajsczfmytmu^x 105* 

[0 0 7 0] 

ix-^f Apxs« 2 0 0 s jc. e-Ax:/u -y 1 1 9 , ^-r i> a^" -y 5 ^- 1 0 3 

Rxsmytm u-vx 1 05 tmcytm±Kmm^tircm^m'^ 1 2 1 jsczsmmuyx 1 2 3 

^dx-^o ffl®*^ 1 2 1 LTliC^iJx tfCCDCcharge-coupled device) * p( ^ 5 „ ^ 

V 5 «^$tySBa 3 igrM^S LfcPl^Tt^OSM^tti. ^Ttffl.l^vXlOS. 30 
^'i7D-i'-y^5^-1.03. Vf-AXr«J-yt5fll9 ^mML. SSIiUVX 1 2 3 T-^ti 

^nrffifti^^i 2 it?a^^n. ^«7='-^'i:*So 

[0 0 7 1 ] 

U--lfi!iDXSB 2 0 0«^?.{i:. 1 2 1 A^e.tiS;b^nfc«^7^-^*^A:'3?ns 

ti«x-^«!isgp 1 2 5 ii. ix-ifsnx««2 0 o±i*^^mmir^±#mm^ i z 7 

^-'^ I 2 9 ^m^?>o M^T^-^Msgp 1 2 5 It. sftx-i>^ate i^rm^mye. 

Ml 1 7 T^^LfcRl^^<D»^*^«ffi3±(C^^3-&§fcJ6iD«^7^-5f ^siwr-So c 
<D«^x-^f «ratc LTXt^- v'^JffllgB 1 1 5 3bUi& X -7^ 1 1 3 ^3^Sl$fJ8i-r S C 

^atcLTaffi3«DM:*:iii®^©®«f"-^^SI^-rSo c (Drnmy"- ■S' it±ii:mmu 1 
t^^j 1 2 9tcS2;:;*:®flK^*^«S^sn5o 

[0 0 7 2 ] 

±{¥mmB^ 1 2 7 icti, x7-—iymm^ 1 1 5 3b^e.©7^-^. s^T^-^^saaas 125*^ 

SOiB«7^-:5f ^*<A:^L. <in6 07^-:5' LT U--»f^Slg$iJfflJgP 10 2, mmm 

ytm 1 1 7 Rtf XT^-i^^jtsiigp 1 1 s^mmt^ii ticj: ly-^mummz o o^**: 
^*JSi-rSo J;oT, 1 2 7 tin^tri-^^jx^i^y h t i^Tmmir^o 

[0 0 7 3] 

'Aic^ m 2 1 RZSm 2 4 ?:ffll/^T. ^IlifiJ^M©^ 1 e>JJC0^5 U-1ffinX:^rft^ltt 5 50 
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[0 0 7 4 ] 

^fsi^-ifjfcigi 0 i^m^-r^ (SI 0 1) o :kic. taxfimvm i(D»:^^mM-r ^ 
a^j^^-r i. (s 1 0 3 ) o unit, ^--if ^LcD«7^.^^p*<iDX?<f^^ i ©rtgptcfeB^ 

[ 0 0 7 5 ] 

taJLii^^ 1 ^ u--»f iinx^M 2 0 otomm-^ 1 0 7 {c«ff-r ^ ut. S^ffl^tjli 1 
1 7 *^ C) Rrmjfe«r^Sfe3--a:TiraX)t*«iil^ 1 %Sg^-r S (SI 0 5) o figW?nfc:^»r^S 

^-Y > 5 ^^CfinX^tfel^ 1 OS® 3 *Mf^^? 1 2 Mci; 15 ffi^-T -So il (Dmmy'—'f 

itmm'f-^mm^ 1 2 5 ti:3Mc.n^o ccom^y^—^ icm-^i^-zmm'f- mm§& 1 2 

S 1 0 7 ) o 

[ 0 0 7 6 ] 

C ©MjiS-x— t±X7^ — v?^J®gP 1 1 5tC3MP)tlSo Xt^ — i/$(J^gP 1 1 5 <l(Dm^ 

■X — ^J' «:Sfc LTZWXt- — 1 1 3 ^ZffiTj [Rl©i^l&^-<l:5 (S 1 0 9 ) o C n^c <J; !3 . 20 

n^ffl^ai 1 1 7 RiS3>^^D^;S*^^ffi 3 (ciag-r^o =5:*5. ffl^T^-^jaagp 1 2 5 1± 
^iHR-rso <i(ow::km^7'— ^ i,i±wmm^ 1 2 7:&/^LTt-^^ 1 2 9 tci^^n, c 

ntcJcO^r-^' 1 2 9 tc^Bf^S^f V 5 {^ri£<Dtl£;«cffi^3b^S5^^n«o 
[ 0 0 7 7 ] 

^^**ijffllgi5 1 2 7 lc«^46X-r -y ^S 1 0 3 Tj^^S nfc:^S!i»T'- A;tl 5 nT*5 D 
. ei^^lbav"— ^fjb^X-T^— 1 1 5{CaMe>nSo Xx — i'SlJffllgt! 1 1 5 t± C 
l)!lfix-:5^^ca•^tv^T. U-1f JtLO^^^^Pjb^ftjXji* ^tSl 1 <D i^gp i: & ^5 {Safe , ZifiX 
7" — 1 1 3 {c J: oiPXJi^ftiKi 1 «-zitt:^i^t^lli^-i+s (SI 1 D o 

[ 0 0 7 8 ] 30 

^tc. «p3^ii@i5giJ 2 0 1 tcj; !?. u-^ytm. 1 0 1 *^etai*^nsiSiii(H^LPo^--if 

^L<Dtf P3*;&isii5-r s (SI 1 3 ) o mFimmm^ 2 0itct3i/>Ti/4z6«ffio73{ix^^ 

[0 0 7 9] 

^■r\ toxj^*^ 1 ^Y^:;^iRiic?'aoTAnx-rs<DT-. u-^^i(DitMPiimytE?:^mtmPi 
(SI 1 5) o cna. 0fi&xx-i^2 i 3^mm^-^?>!i t^*)mm-^ti?>o ^-o 

[0 0 8 0] 40 

Y^;^iqjtcjtio TSnXj^.^!^ 1 ^inx-r S<DT'. 9 o ° [Hi^pli5gi5 2 o 3 u — -r^L 
<Dil7te*|Hl|g^*^V><}:.^ «:iggp5r-r5 (SI 1 7) o O.^ 0 . I / 2 ?jgS«^ l>--»f JtL 
<D )t 1^ ^1- E B ^ -i*- ^ ■& ft * f S o 
[0081] . 

l^-ifT^Jii 1 0 1 A^e. U--»f^L;&^^^-li:T. l^-lf JtL5-ilDX^*^1^ 1 3 ©YW 

7jlS]tc®0FfcW»r¥S^-l' > 5 tcMW-r So 0 2 5 tttoXj^f^ife 1 .©¥EiaT^ So U- 

^LcotiFqfi^teEPotiR^a-rftMTb^i&pxs^^ifs; i ©-s^feo^^f^^^i' >' s {cio ^ 

idtcLT, l)OXj>f^!|^ 1 U-tf 5feL*^Mtif S nSo U--if ^L£DftJfejiSP«iQX?*^!Kl 
. 1 ®F«3gBK:ffiaLT.l/>SOT, ^ISMSM^IE « iPX'W^il^ 1 <D ^ SStC « ^ ^ tv S » ^ 
Kf^S^-r > 5 fcjti^ J: 5 tcYfdjXT^-v? 1 1 l^^i&^-frT. ?gi!!ftia®l^*«Wf^S 50 
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[0 0 8 2 ] 

\ (Dp^i^in't^m^^'^n.^m^t^ (Si 1 9) , ^ts,. iSS(l^LP<DU — ifJtL^rlnjl 

[0 0 8 3 ] 10 

:^{c. 9 0° IsIi5rai?5gI5 203 fCj;»3. l/2jSfi«2G5 (023) ^L' — If^LcO?^ 
fft±tciaS^-ii:^IIlft^-r So cntci!?. *SP3^iSgi5g|5 2 0 1 Jb^smit^tifclx — if^ 
L©(S?t«: 9 0 " Tctt[5IK?Hi:Slligff5r-r 5 (S 1 2 1 ) „ 
[0 0 8 4 ] 

:k\Z.. U-lf^M 1 0 1 6. P-1f ^L^^ifeS-lirT. lx-1f ^L^&ilPX^^tF 1 3 
®X|A75r(S]tcMOF/c^»r^^-5'r > 5 fcfigftf-rSo 027 tt^jQlM^!^ 1 ©¥tS0T'^-S. 

tf fc^Kf^^^-r > 5 J: 5 t;: LT. i!inX>^l^!fSl l U- -f ^L*^bb ^ n „ U — 

[0085] 

■rs J; 3 ±^5^:ra«^c LTr§ll!iQ31M«E*^»f^S^-i' V 5 {cjft^ J: 3 tciPXM* 

T inX^tfe^Sl 1 O rtgPt^S SUSHIS ^JBfig-rS (S 1 2 3 ) o :^t3. H^M^LPCD 13- — 

if iiei^toXji^^!^ 1 {cMS*-rs«^«, ^ 2 8 tc^-Ti 3 {c^ So 
[0 0 8 6] 

^ LT. SDXM^?^ 1 ^r^W^S^-r >' 5 {CfSoTfttf S d ^ <t D . tUllMMit^ I 

mr^ (SI 2 5) o iinfc J; tajinmw i *->u nv^-y :/jc^j-iij-r5o so 

[0 0 8 7 ] 

LT. XWXt" — i/* 1 0 9 -^YfftXT^ — 1 1 1 ^gr^tt^-frS il i: i: t) > ^Tt^P^^W 

uiaaMi^v m^m^itmm ^^m^^^^ > 5 <t 3 {ciinxjitft?^ 1 ©i^igptcjg 

fc«ioTiPX5*^% 1 ^Sijs n tic^t). itrnm^^-^^tivimillcimm 1 «-^»f-r5 c: 
*^T'^So cntctt). i&PX^t*^^ 1 0«® 3 tc^»r^^^^-r > 5 3b\&i^nfc^4£JS3S:M 40 

[0 0 8 8] 

Tv u-— 3tL«iraxjrif*!|* 1 ^mmi^. irnuM^^ i OSE 3 -e«/^>>i/X ix-+f 

[0 0 8 9 ] 
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^i:-m^Mn'^mmt)'^^c^ c tr^'^ ^ ^mii^=f-y i/A^^e.^ o aj-r c tti^ 

5r |q|± ^ -ii: S C t A^-e # 5 o 
[0 0 9 0] 

C 0 0 9 1 ] 
[0 0 9 2 1 

^ fc, ^ 1 fi^Jf;: J; ntf . ^ 2. 5 Rtf 0 2 7 tc^-T .t fciiDXMfe^lJ i /^;l/Xlx — -tf 

U--tf^L*^Bgfif ^txTV^-g)o C £Qfc46 ^' ^ -y ^ h V 5 <D;^(p]tD^ 20 
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